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INTRODUCTION

This publication combines into a single source all tidal and lunar
data for operational locations of the Pacific Missile Test Center for use
in Calendar Year 1988.

The data presentations are in two main divisions: one for Point Mugu
and San Nicolas Island, and the other for the Barking Sands area. Within
each division, the times of moonrise and moonset and tidal data are
given. Appendixes provide information on lunar phases, sunrise and

, sunset times and calculation of the tide at any time. This publication is
issued annually. Information regarding this data may be obtained from
the Geophysics Division of the Range Operations Department.

DATA SOURCE AND TIME REFERENCES

The data given here have been prepared from information contained in
Tide Tables for the West Coast of North and South America including the
Hawaiian Islands, 1988, published by the National Ocean Service.

For Point Mugu and San Nicolas Island, all times listed are Pacific
Standard Time (PST); add eight hours to obtain Universal Coordinated Time
(UCT or Z). When Daylight Savings Time (PDT) is in effect, 1 hour is to
be added to the times given. In 1988, Pacific Daylight Time is scheduled
to commence at 0200 PST on Sunday 3 April, and to end at 0200 PDT on
Sunday 30 October.

For the Barking Sands Area, all times listed are Alaska-Hawaii
Standard Time (AHST); add ten hours to obtain UCT. Daylight Savings Time

is not observed In Hawaii.
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TIDAL DATA

The ranges of tidal heights that may be expected at Point Mugu and
San Nicolas Island are shown in table 1. The range of heights for the
primary harbor in the Barking Sands area, Port Allen, is shown in table

2. The times and height of high and low tides for 1988 at Point Mugu are
given in the even-numbered tables 4 through 26, and at San Nicolas Island
in the odd-numbered tables 5 through 27. Similar tide data for Port

Allen are given in tables 29 through 40.

Table 1. Tidal ranges for Point Mugu and San Nicolas Island

Point Mugu San Nicolas Is.
Tidal Levels

Height (Ft) Height (Ft)

Extreme high water 7.3 6.7
Mean higher high water 5.3 4.9
Mean high water 4.5 4.1
Mean tide level (mean sea level) 2.7 2.5
Mean low water 0.9 0.8
Mean lower low water 0.0 0.0
Extreme low water -2.0 -1.8

J.%~

Table 2. Tidal Ranges for Port Allen

Tidal Levels Height (Ft)

Extreme high water 2.6
Mean higher high water 1.6
Mean high water 1.2
Mean tide level (mean sea level) 0.7

Mean low water 0.2

Mean lower low water 0.0

Extreme low water -0.4

These tables list the times and heights of high and low tide for each
month of the year and chronologically through each day. The heights are 0
all measured from mean lower low water and are values for a sea

unaffected by wind waves or swell. The height and character of the sea
surface are influenced by factors other than the predictable positions of
the moon and sun, and thus are likely to be higher or lower than computed

values indicate.

LUNAR DATA

Times of moonrise and moonset for the Point Mugu-San Nicolas Island
area in 1988 are given in table 3, and for the Barking Sands area iii

table 28, preceding the tidal data for the respective stations.
Information regarding the phases of the moon in 1988 is found in 0

appendix B.

20
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APPENDIX A

HEIGHT OF THE TIDE AT ANY TIMIE*

The height of' the tide at times intermediate to the tines of' high and low water is needed on occasion,
and may he computed by either numerical or graphical methods. One example of' each method is presented
here. using the predicted tides for a day at Point Mugu.

Problem: Given that the predicted times and heights of' the tides ire:

Time Height Time Height Time Height Time Height

003c) 4.9 0814 0.2 1510 3.1 1933 2.4

Find the height of the tide a! 0300.

*Numerical Method

The duration ot ftall is 0 8 h 1" 0 0~h 39m = 7h ;5m,

The tirie after high water for which thle height is rckluiretl is (), ()(m ()Oh jrni t)ih 21 m

AWThe range of tide is 4.9) 0.2 =4.7 feet.

Entering table A-I at the duration of' f'all of 7h 40n"' whicli is (Ile nearest Value to, 7h 3 5"n, tlie irearesi

value on the horizontal line to 2h 2I, I S 2h 191" af-ter high water Following dorwin this culuirin to it', inter
,section with a range ot 4.5 feet which is tire nearest tabular %alue to 4 7 fee.t, toic obtais 0 1) Which. beig
calculated f'rom high water, must be subtracted trott it. The approximate hreighi at 011 (Xl'",, is.Ilie core.

4.9 0.9 =4.0 f'eet.

When the duration (if rise or f-all is grealt trant 10" 40'. nterhle table wiith onre-ialt the gi~cii duritom
and with one-half the time front the nearest high or low wili . but it the didai III rise mr fall is less itiani 4

hours, enter tire table with double the given durationi and With double ilie tuneI from tire iieaiesi high or o
water.

A-1



Table A-1. Height of the Tide at Any Time

lime from the nearest high water or low water

h -r~ h 7nII m h m n 'h? m m h. ut h. mn h i h. m h n A m hn A n II Yin u
4 00 00 0It, 024 032 04004x 056 1 1 04 1 i2 1 20 1 2h 1 .0, I1 44 1 .'2 200
4 ?0 0i 0 17026 0 35 043 0.Q 101 109 1 19I 1 27 I 35 I 11 I , 1 201 2 10
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5 00 11)( In (1 0 O 4 0 40 0 V5) I 0On 1 10 1 20 1 .1( 1 40~ 1 %0, 2 fil 2 10 2 '21)0 30S?0 (II 1 01 2 0 4) 0 1 04 I I 1 25 1 U 1 47 I 7 o 0 v Z ' 40
6 40 0 1 0 h1 0034 0 4,5 0 5711 08 1. 1 31 1 42 1 53 2 05 12 I, 12 7 2 39 2 50
S00 0 12 024 0 31049 100 1 12 1 24 1 3", 1 4A 2 00 2 12 1 21 2 362 0, 3 00
6 0 0 1J o2!- 03.4 0M1 03 1 16 1 I 4 1 54 2(17 2 1r'i 2 '22 . 'V.3 0

"6 4 13 02 040 053 107 120 1 33 147 200 2 13 2' 27 1 2 40 2J 3 0 3 20
700 o014 '2)4 042 0 S. 10 124 13. 1 52 (6 22 2 '1 24" 1 02 3 16 330
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9 40 019 1)9 SM 137 :6 2 15 231 2 54 3 13 331 3 5-2 I4 11 4 1 4 10

10 0 .i 1
)411 1 01 1 20 1 40 200 220 2 40 3() I A21) 3 4 ( 4 4) 4 40 Oil

000 02"
1
'j4. 10-112) 1.) 204 22.5 2 4-, 3 .) A 273 47 4 O, 4 29 4 4 1
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(orrection to height

k H i Ft I ' Ft Az. Ft A' Fr H '' 1'' l Ft I Et
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I3 0 1, 1. 0 0203 04 067 07 4
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75 t'1,I 0 ,I u S 07 10 12 15 19 22 26 I0 3 4 ,,

0 O 021105 0 1 0 : I 1 1 20 24 " I 4
05 111 14 06o 0 I 4 1 2 ' 2'4 4 2

9. 00 1 11 II 2 (14 0 6 *0* I 1 1' 1 122 27, . c 4 0 45
5 02 4 0 6 o 9 1 2 1 I 20 2.4 3 41 4

10.0 '. 1 0 4 0 7 1 0 13 1 7 2 1 25 3 0 5 4 0 45 50
1* 3 11 U 0 1 ) 3 U 5 0 7 I I, 1 3 I 7 2 2 F. 3 I .4 F 4 ' 4 7 7 2
- ,hA 0 ,I 0 ., . 07 II 14 1% . 2 :03 3, 44 49 11
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3 n . I I AI 0 0 1 2 17 22 27 38 39 45 2 ,5 4

13 10 it 0 u I 0 Y 1 3 1 7 2 2 2 A 3 4 0 4 , FI 6 0 8M
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1 l2 S14 0 7 1 1 A 2.1 27 3.4 41 41 .4 7. S 4 8 2
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1.. 3 It 0 21 0 5 0 ?1 1 2 l M 2 4 3. 1 3. M 4 6 3. .5 F, 4 7. .1 Q 1 2
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APPENDIX B

EQUINOXES, SOLSTICES, AND LUNAR PHASES 1988

The dates and times for Vernal and Autumnal Equinoxes and Summer and
Winter Solstices during 1988 are listed in table B-i. The 1988 dates and
times for phases of the moon are given in table B-2. Times are Pacific
Standard Time; add 1 hour when Daylight Savings Time is in effect; add 2
hours for times in the Barking Sands area.

Table B-1. Equinoxes and Solstices, 1988, Point Mugu Area

Vernal Equinox 20 March 0139 PST Beginning of Spring
Day and night equal length

Summer Solstice 20 June 1957 PST Beginning of Summer

Greatest duration daylight
Autumnal Equinox 22 September 1129 PST Beginning of Autumn

Day and night equal length
Winter Solstice 21 December 0728 PST Beginning of Winter

Greatest duration darkness

Table B-2. Lunar Phases, 1988, Point Mugu Area

JANUARY FEBRUARY MARCH APRIL
DATE TIME DATE TIME DATE TIME DATE TIME

Full Moon 03 1740 02 1251 03 0801 02 0121
Last Quarter 11 2304 10 1501 11 0256 09 1121
New Moon 18 2126 17 0754 17 1802 16 0400
First Quarter 25 1353 24 0415 24 2041 23 1432

MAY JUNE JULY AUGUST

DATE TIME DATE TIME DATE TIME DATE TIME
Full Moon 01 1541 -- ---- -- ---- --

Last Quarter 08 1723 06 2221 06 0336 04 1022
New Moon 15 1411 14 0114 13 1353 12 0431
First Quarter 23 0849 22 0223 21 1814 20 0751
Full Moon 31 0253 29 1146 28 1925 27 0256

SEPTEMBER OCTOBER NOVEMBER DECEMBER
DATE TIME DATE TIME DATE TIME DATE TIME

Last Quarter 02 1950 02 0858 01 0211 --

New Moon 10 2049 10 1349 09 0620 08 2136
First Quarter 18 1918 18 0501 16 1335 15 2140
Full Moon 25 1107 24 2035 23 0753 22 2129
Last Quarter -- ---- -- ---- 30 2249 30 2057

B-i

.- ~ ~W-* ~ * ~ V V V~ ~* Pc& A



Because the earth's period of revolution about the sun (365.24+ days)
is not evenly divisible by the moon's period of revolution about the I
earth (27.32+ days), the dates and times of lunar phases, moonrise and'-moonset, and tidal data must be recomputed for each year. The following

information, however, is based on geometrical relationships and holds
true for all times:

I. The New Moon rises at sunrise, crosses the meridian at noon, and sets

at sunset.

2. The First Quarter Moon rises at noon, crosses the meridian at sunset,
and sets at midnight.

3. The Full Moon rises at sunset, crosses the meridian at midnight, and

sets at sunrise. tb

4. The Last Quarter Moon rises at midnight, crosses the meridian at

sunrise and sets at noon.

B-2
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APPENDIX C

SUNRISE AND SUNSET TABLES
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Susrlea. Smo. and Duratios of TwIlliht for Point Mu... CA
34-07' N. 119-

0
7- W

Note: All tieme w P cific Stmdard Time 1120th morldless; add 1 hour wie Daylight Saving. Time Is In aflect.

Jesusry February Moidk April May June

Sunirls Sum Sunrise Sunset Sunrise sunset Sunrise Sunset Sunrise Sunset Sunrise Sunset

1 0702 1658 0654 1777 0626 1753 0544 1817 0507 1840 0446 1903

2 0703 1659 06.3 1728 0624 1753 0643 1818 0606 1841 0446 1903 2

3 0703 1700 0652 1729 0623 1754 0541 1819 0505 1842 0445 1904 3

4 0703 1700 0652 1730 0622 1755 0540 1819 0504 1843 0445 1904 4

5 0703 1701 0651 1731 0621 1756 0539 1820 0503 1843 0445 1905 5

6 0703 1702 0650 1732 0619 1757 0537 1821 0502 1844 044 1906 6

7 0703 1703 0649 1733 0618 1758 0536 1822 0502 1845 04.45 1906 7

8 0703 1704 0648 1734 0617 1758 0535 1822 0501 1846 0444 1906 8

9 0703 1705 0647 1734 0615 1759 0533 1823 0500 1846 0444 1907 9

10 0703 1705 0647 1735 0614 1800 0532 1824 0459 1847 0444 1907 10

I 0703 1706 0646 1736 0613 1801 0531 1825 0458 1848 0444 1908 II
12 0703 1707 0645 1737 0611 1802 0530 1825 0457 1849 0444 1908 12
13 0703 1708 0644 1738 0610 1802 0528 1826 0456 1849 0444 1909 13

14 0702 1709 0643 1739 0609 1803 0527 1827 0456 185 0444 1909 14

IS 0702 1710 0642 1740 0607 1804 0526 I828 0455 1851 0444 1909 Is

16 0702 1711 0641 1741 0606 1806 052 i82 06454 1852 0444 1910 16

17 0702 1712 0640 1742 0605 1806 0523 1829 0453 18952 0444 1910 17

18 0701 1713 0638 1743 0603 1806 0522 1830 0453 1853 0445 1910 18

19 0701 1714 0637 1744 0602 1807 0521 1831 0452 1854 0445 1911 19

20 0701 1715 0636 1745 0601 1808 0520 1832 0451 1855 0445 1911 20

21 0700 1716 0635 1746 0559 1809 018 1832 0451 1855 0445 1911 21

22 0700 1717 0634 1747 0558 1809 0517 1833 0450 1856 0445 1911 22

23 0659 1718 0633 1747 0556 1910 0516 1834 0450 1057 0446 1911 23

24 0659 1719 0632 1748 0555 1811 0515 1835 0449 1857 0446 1912 24

25 065 1720 063 1749 0554 1812 0514 1835 0449 185 0446 1912 25

26 0658 1721 0629 1750 0552 1813 0513 836 0448 1859 0446 1912 26

27 0657 1722 0628 1751 0551 1813 0512 1837 0448 1900 0447 1912 27

28 0657 1723 0627 752 0 1814 0511 1838 04.47 90 0447 1912

29 0656 1724 0626 1752 0548 1815 0509 1839 0447 1901 0447 1912 29

30 0655 1725 0547 1816 0508 1839 0447 1901 0448 1912 30

31 005 1726 0546 1816 0446 1902 31

An 9reie twlight Aere9. twilight A twlight An so twilight Amerage twiligt Aere" twilight

Cvil: 27 mln. Cvil: 26 rmin. Civil: 25 min. Civil: 26 min. Civil: 28 mlm. Civil: " min.

Naatl.l: S8 min. Neutlami: 55 min. Nauticl: 34 min. Nautical: 57 min. Nautkca: 61 min. Nautical: 63 min.

4 July Augus $ept be Octobe November December
Deft Sunrise Sunset sunrise Sunset Sunrise Sunset Sunrise Sunset Sunrtis Sunet Sunrise et Date

1 0448 1912 0507 I1M 05 1823 0551 1741 0616 1704 0644 1647

2 04.9 1912 050 1857 05M 1821 0551 1740 0617 1703 0645 1647 2

3 0449 1912 0509 1856 0531 I820 052 1738 0618 1702 0646 1647 3

4 0450 1912 0510 1855 0532 1819 053 1737 0619 1701 0646 1647

5 0450 1912 0510 1854 O53 1817 055 1736 0620 1700 0647 1647 5

6 0451 1911 0511 13 0533 1816 065 1734 0621 1659 0648 1647 6
7 0451 1911 0512 182 0534 1815 0555 1733 0621 1658 0649 1647 7

8 0452 1911 0512 1851 0535 1813 0556 1732 0622 1658 0650 1647 8

9 0452 1911 0513 180 0535 812 0557 1730 0623 1657 0650 1647 9

10 0453 1910 0514 1849 0536 1810 0557 1729 0624 1656 0651 1647 10

II 0453 1910 0515 1848 0537 1809 0558 1728 0625 1655 0652 1647

12 045A 1910 0515 187 0537 1808 0559 1726 0626 165 06 1648 J2

13 04S4 1909 0516 1846 0538 1806 060D 1725 0627 1654 06.3 16R 13

% 14 0455 1909 0517 1845 0539 i0 0601 1724 0628 1653 0654 648 14

I5 0456 1909 0518 1844 0a39 1803 0601 1723 0629 163 0655 1648 '5

16 0456 1908 0518 1843 0540 1802 0602 1721 0630 1652 0655 1649 16

17 0457 1908 0519 1841 0541 1801 0 1720 0631 1652 06 1649 7

1 0458 1907 0520 1840 0541 1759 0604 1719 0632 1651 0657 1650 :9

19 0458 1907 OL20 1839 0542 1758 0605 1718 0633 1651 0657 1650 Q

20 0459 1906 0521 1838 0543 1756 0606 1717 0634 I6% 0658 16.50 ?0

'I21 0500 )906 0522 1837 05.4 1755 0606 )715 06.35 1650 0658 &651
22 050 1905 0523 1835 0544 1754 067 1714 0636 1649 0659 1651 2
23 0501 1904 0523 1834 0645 1752 0608 1713 0637 1649 0659 1652 2-.

24 0502 1904 0524 1833 0646 1751 O69 1712 0637 149 0700 1653 24

25 0502 1903 0525 1832 0646 1749 0610 1711 0638 1648 0700 1653 24

26 0502 1902 0525 1830 0647 1748 0611 1710 0&" 1648 0700 1654 26

27 050 1902 0526 1829 0548 1747 0611 1709 0640 1848 0701 1654 7'

28 0500 1901 0527 1828 05.49 1745 0612 1708 0641 1647 0701 1655 29

29 0505 1900 0528 1827 0549 1744 0613 1707 0642 1647 0702 165 79

30 0506 1859 0628 182$ 0550 1742 0614 1706 0843 1647 0702 166 11

31 0507 i85 0529 1824 061$ 17(0 0702 1657 3 I

e g twilight Aware" twilight AN - 0 twilight Aare" twilight Avers" twilight Aers" twilight

Civil: "o l". awl$: 26 min. Civil: 25 min. Civil: 23 min. Civil: 27 min. Civil: 20 ml.

Nauftesl: 68 mon. Nekleal: so mts. Nauti sl: 33 mIn. Nauticel: 34 min. Nautical: 57 risl. Nautical: 39 miin.

atekliso sem I" iture von, lhem date valid tweUgh 2 .
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Sunrise. Sunset. and Ouration of Twilight for Barking Sends, Kwuil, Hl
22-02' N. 159047- W

Note: All times are Aleske-Hewoll Stmdard Time (130th Meridian).

D o J a u ry Fe b1ru ry M rc h A pril M y J ~ D ata

Sunrise Sunset Sunrihe Sunet Sunrise Sunet Snrie Sset Snrise Sunset Sunrise Sunset

I 0718 1807 0718 1821 0700 1843 0632 1854 0607 1905 0555 1919 1
2 0719 1 we 0717 I7"i 0659 1843 0631 1855 0607 190 0555 1919 2
3 0719 1 D9 0717 1830 0659 1844 06X 1855 0606 1906 055 1920 3
4 0719 1809 0716 18 i 0 129 155 0606 1906 0555 158 4
5 0719 1810 0716 1831 06420628 IM 051 1907 555 1902 5
6 0720 l8l 0715 1831 056 1845 0627 1 &% 064 1907 0555 1921 6
7 0720 1811 0715 1832 0655 1846 0627 156 0604 19 0555 1921 7
2 0720 1812 0714 1833 0654 1846 0626 1857 0603 191 0555 1921 2
9 0720 1813 0714 183 063 146 0625 1857 0603 1909 0555 1922 9

20 0720 1813 0713 184 0653 1847 0624 1857 0602 1909 0555 1922 )0

11 0720 18)4 0713 ) L14 0652 1847 0623 185S 0602 1909 0555 1922 I11

12 0721 l85 0712 1835 0651 1747 0628 9858 0601 1910 0558 1923 12
13 0721 1815 0712 1835 0650 1848 0621 1S% 0601 1910 0558 1923 13
14 0721 1816 0701 1836 0639 1848 0620 1859 06W 191I 0555 1923 14
35 0721 1817 0710 1836 0648 184 0620 1859 0600 1911 0555 19124 15
1 076 4 1828 0710 1837 06369 8559 0559 1912 055 1924 16
17 0"721 1818 0709 til37 0g6 1e49 tigh 1900 0559 1912 0t56h 19'24 17
18 0721 1819 0709 18:38 0i45 19 mW 017 190 059 1913 0556 1 5 M I
19 0721 1820 0706 199 06 1850 0616 1900 0643 1913 0556 1925 19

11 0 0720 18M 0707 1839 0643 18MO 0615 19/01 05548 1914 0556 1925 20

21 0559 1821 0706 1919 0642 1851 0615 1901 063 1914 0756 195 21
22 0 a9n7 0706 1840 0641 1851 0614 8902 0674 1814 0757 1925 22
23 0720 192 0702 1140 0623 185 0613 1802 0657 191 0557 926 23
24 0720 17 0704 1941 0640 I152 0612 1902 0657 1915 0757 126 24
25 0?20 184 0703 1941 063 1852 0612 190 0657 1916 0757 1926 6
26 0719 1824 0703 192 0624 18952 0611 193 064 1916 058 1926 26
77 002 IS 0702 1942 0637 1849 0610 190 0656 1917 075 1926 27
20 0719 1826 0701 1843 0625 18W 0609 1904 06 1917 0708 1926 28

9 0719 1926 0701 1943 0635 184 0609 119 0556 1917 070 1926 9
31 0718 1827 0626 1854 0636 1801 0655 1918 0759 1927 30
31 0718 I821 8 0633 18 06U 059 

3
755 071391800 1

Awr"twillight Am@e lp- twilight A - twilight Avrg twilight Awu~ twllght Aver"*l twillight

2 ivil: 24 iln0 Cv4l 23 in. Civil: 22 ain. Civil: 13 min. Civil: 24 m0n. Civil: 2 0 2in.
Wimlcal: 31 min. 2 0t9c2l: 490 in. Nautical: 48 Min. N06tcl: 50 mi. Nautical: 53 min. 80 65utical: $$ min.

July August Sk~ember October moevmb December et
Date Sunrise Sunst Smh 41, lt Swaunrt 4,i w- llt Sunrise Sunset Sunwrise so 7 Sure -JDate

1 059 1927 0611 1919 0622 1856 0639 1827 0643 1852 0702 t 755 3
2 0559 1927 0612 1919 0628 1853 0631 1826 0643 1752 0702 1755 2
3 060 1927 0612 1910 0629 1833 0631 1805 065 1701 0703 1755 3
4 06& 1927 0612 1918 0623 m 063 1883 06 0645 1701 070 1755 4
5 060D 1927 0613 1917 0629 1832 0632 1823 0645 755 0704 1705 5
6 0601 927 061 196 063 1850 0632 1802 0700 1800 0705 1756 6

47 060 1927 0624 9 0630 1829 06 0646 1759 0705 1756 7
8r 0602 1977 0614 1915 0624 1849 06a3 I M0 0647 1759 0706 17S6 a

9 060 1926 0614 1914 0624 18411 oba3 1819 0647 t7 1e 0707 1756 9

10 0602 1926 0615 1914 0625 1847 0642 109 0640 178 0707 1757 10

1l 0601 1920113 22 18746 064 1818 0649 1758 0708 1757 !1
12 060X3 !926 0616 1912 0625 1645 0634 t1817 0649 1 757 0709 1 757 12

13 0603 1926 0616 1912 0625 1844 063 1816 0650 1757 0709 1758 13

14 0O&M 192 6 0616 19)) 0626 )84l3 0&15 1815 06 1757 0710 1758 14

is 0604 19'26 0617 1910 0626 1842 0635 1814 0651 1756 0710 175e is

16 OW 192 0617 1909 0626 184! 0&U 1813 06,52 1756 0711 1759 16

17 OW 1925 0617 1909 062 1 B40 06KU 1913 0652 1756 0712 1759 17

is 0(606 I s O619 190K8 0677? 1 V9 06 1812 0&53 1756, 0712 1900 18

19 06036 I s 0618 1907 0627 1 &-8 %637 W)1 065 1755 0713 1900 19

1 o"20 06f6 19124 0616 190 0627 1837 0637 1810 06. 1755 0713 1900 20

21 OW 1924 0619 1905 062'8 18SU 06 1810 (0655 1755 0714 1801 21

7 I 4 01 9 905 06210 1836 W S3 I1909 0& 1755 0714 1901 22

2"3 0606 1973 0619 1904 0628 1 3 06M 18 0&%6 75 0715 1802 23

24 lvi 1923 0620 190. 0620i 2 mU . 1Ci 07 0657 C755 0715 1803 24
25 ow 1922 0620 1902 0629 103 M 6 1907 065M 1755 0716 1W3 25

26 0609 1972 0620 1901 0629 1832 0640 18106 065 1 755 0716 1804 26

27 uil 1922 0621 1 0 069 1831 0640 IW05 l59 1755 0716 13 27
26 0610 92 1 0621 1959 06 1 1W 0641 IBM 0700 1755 0717 18W5 M

29 0610 192 0621 85 0) 06'9 (41 804 07W0 ;575 071 ? (05 N'
06( 0 1920 062l 15, 00&1 28 064 80 0701 ) '5 01 8( 10I

31 0611 1"0 M 0622 1857 06 42 1 W1.' 071"l '907 11

Awr"twilight Avmerae twilig~ht A g twilight A--are"W twilight Alverage twfllt Awerege twilight

Civil: 2.$ Min. Civil: 23 main. Civil: 22 mlno Civil: 23 rain. Civil: 24 main. Civil: 24 rmin.

Nau~tical: 54 moie. "wugIal: So min. Nalutical: 40 rain. Nalutical: 49 Main. Na~utical! 511 MI., Nautical: 32 rmin,

for m In fvture ye . These date valid through 2020.
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